An odorant-suppressed Cl- conductance in lobster olfactory receptor cells.
Odorants evoke an outward current in cultured lobster olfactory receptor neurons voltage clamped at -60 mV. The reversal potential of the outward current is independent of the reversal potential of potassium, but shifts with imposed changes in the reversal potential of chloride. The slope of the current-voltage relationship is negative, suggesting that the current is mediated by the odorant suppressing a steady-state conductance. Anthracene-9-carboxylic acid, a specific chloride channel blocker, reversibly inhibits the steady-state conductance. Local application of odorants to the outer dendrites evokes a hyperpolarizing receptor potential in lobster olfactory receptor neurons current-clamped at -70 mV in situ. Consistent with the current characterized in the cultured cells, hyperpolarizing receptor potentials in some cells are voltage sensitive, blocked by anthracene-9-carboxylic acid and associated with a decrease in membrane conductance. These results support the hypothesis that odorants suppress a steady-state chloride conductance in lobster olfactory receptor neurons. Evidence that the chloride conductance can coexist with a 4-aminopyridine-blockable potassium conductance reported earlier in these cells suggests that two distinct mechanisms can mediate odorant-evoked inhibition in lobster olfactory receptor neurons.